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CHAPTER I 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
I THE PROBLEM 
Statement £! ~ Problem. A study o£ the relative 
e£feet1veness o£ four basketball shooting methods com-
monly used and taught at the seventh grade level. 
Purpose 2.f. ~ Study. The purpose of this study 
was (a) to show the relative effectiveness of four 
basketball shooting methods; (b) to attempt to determine 
whether it is feasible to assign seventh grade boys to 
shoot by a definite assigned method, or whether a method 
of their own choice would bring better results; (e) to 
demonstrate by statistical calculations which of the four 
methods prove most effective. 
Justification for ~ Studz. Youngsters at this 
grade level very o£ten imitate the shooting patterns of 
the more adult players. There would seem to be a de£inite 
need £or studying the various styles of shooting at this 
level, since most boys begin to take an active interest 
in basketball at the time they enter the seventh grade. 
1 
DEFINITIONS OF TERMS USED 
One-hand Overhand ~· This term indicates the 
~ore modern West Coast method or shooting with a one-
hand push motion £rom a point at or above the shoulder.1 
Two-hand Overhand ~· This refers to the typical 
"chest shot" or "push-arch shot" which is thrown with 
two hands in an overhand motion rrom a point above the 
waist.l 
Two-hand Underhand ~· This term refers to the 
"free throw shot" which is made with both hands on the 
ball in an underhand motion rrom a point at or below the 
waist.l 
Method or Own Choice. This is meant to include 
either one-hand overhand6 two-hand overhand 6 or two-
hand underhand 6 as described in the preceding para-
.1 graphs. (Method selected adhered to throughout the 
I 
experiment.) 
Right ~ or Basket. This term is used to describe 
a position on the floor twelve feet from the center of 
the backboard, and ten feet to the right of a line 
I. Wesley M. Staton6 "A Study of Certain Factors 
Associated with Individual and Team Performance in 
Collegiate Basketball," Boston Uni varsity Masters Thesis 6 
1947, PP• 3 - 4e 
2 
bisecting the free throw lane. (See Figure 1.) 
Left Side of the Basket. This term is used to 
~---
describe a position on the floor twelve feet from the 
center of the backboard• and ten feet to the lett of 
a line bisecting the tree throw lane. (See Figure 1.) 
Center ~ ~ Basket. This ter.m is used to 
describe a position on the floor twelve feet directly 
in front of the center of the backboard. (See Figure 1.) 
Method "A" a Two-hand underhand 
Method "B" • Two-hand overhand 
Method "C" : One-hand overhand 
Method "D" • Method of own choice 
3 
CHAPTER II 
REVIEW OF THE LITERATURE 
In reviewing the literature the writer failed to 
find anything published on the effectiveness of basket-
ball. shooting methods at the seventh grade level. There 
has been, however, a great deal written on shooting 
methods at other levels. 
In one publication Allen states that, "This under-
-
hand or loop arch shot is preferable to the push shot 
for tree throws. It is a more natural scoring shot, for 
the reason that a man uses his flexors much more than he 
does his extensors. The flexor groups of muscles are the 
ones employed in this shot; therefore, it is the easiest 
shot for most players to make. n2 
In Basketball Methods, Bunn says, "The two-hand 
underhand or free-throw shot is without a doubt the most 
accurate floor shot. It is the most mechanical, and 
therefore there are fewer variables involved in its 
execution. Consequently, there are fewer chances for 
jf errors. Since it is made with a full arm swing, greater 
power may be applied, so there is less chance of error 
due to lack of force or to •pressing' because of lack 
2. Forrest c. Allen, MI Basketball Bible, Smith-
Grieves Company, 1924 1 P• as; 
4 
of force. Because of this fact young players will find 
this shot easier for them. They are not likely to for.m 
bad habits of execution as they so often do in the use 
of the .push shot."3 
Bunn says, "As indicated in the description of the 
push pass on page 115 much of the technique, particularly 
the co-ordination of the wrists and hands and ar.ms in 
releasing the ball in the push pass, is repeated in the 
push shot. If the •wrist snap• has been learned for the 
push pass, then it will be very easy to apply the same 
movement in the push shot. 
"The push shot is used as the •set• shot from any-
where on the court. But in order to use this shot 
successfully for long shooting, one must have strong 
wrists, fingers, and forearms. For this reason very 
young players and others of medium strength will find 
difficulty in shooting accurately with push shots from 
distances greater than twenty-five feet from the basket. 
This accounts for the development of shooting forma whiCh 
are halfway between a push shot and an underhand shot. 
For this reason it is not wise for players to shoot the 
push shot from a distance which is greater than their 
3. John w. Bunn, Basketball Methods, The Macmillan 
Company, New York, 1939, p. 136. 
5 
shooting strength. tt4 
Dean states~ 11 In 1928 Coleman Griffith of the 
University of Illinois predicted that within a few years 
the one-hand shot would almost completely supplant the 
two-handed shot. At that time the present style of one-
hand shot was not in use. I presume he based his pre-
diction on the physiological fact that less adjustment 
and co-ordination would be required in executing the one-
hand shot. His prediction has came true as far as Pacific 
Coast basketball is concerned. The Stanford University 
team has never taken over three or four two-handed shots 
per game. This team and many other Pacific Coast teams 
have played complete games without taking a single two-
handed shot. It is felt by coaches on the coast that the 
one-hand shot is more accurate~ hence its full adoption."5 
In Practical Basketball, Lambert states~ "Should all 
players be taught any particular style or shot, or should 
the coach study players to discover if they have a natural 
style shot of their own? 
"There is a difference of opinion on this, some 
coaches believing that the general efficiency of the 
4. John w. Bunn, Methods of Shooting, The Macmillan 
Company, New York~ 1939, Chapter-xi - pp. 130 - 131. 
5. Everett s. Dean, Pro~essive Basketball, 1942, 
Stanford University~ Chapter V - P• 96. 
6 
basketball squad as to ability and shooting will reach 
a plane if the coach insists that every man shoot with 
the same style. For instance, some coaches insist on 
full knee bend and extreme arch in connection with a push 
shot, and on uniform! ty in the manner in which the shot 
is made. If the coach adheres to this policy, the shot 
6 
used by the squad may be called a team shot." 
Lambert further states that, "the difference of 
p~ayers in any one particular type of shot lies in the 
variation of the knee bend, arch, wrist and finger finish 
and follow through."7 
In his study of shooting methods employed by basket-
ball players in the Professional Basketball Association 
of America, Ferazzi states, "The two-hand underhand 
method of shooting fouls seems to be the most popular 
style of shooting, but the findings of this study would 
not justify the belief by the majority or coaches that 
this style is the most effective. The two-hand over the 
head method of shooting fouls appears to be the most 
accurate and might well be used more frequently. On the 
basis of the other methods of shooting free throws, it 
appears that there is no 1best 1 method among these 
6. Ward L. Lambert, Practical Basketball, Athletic 
Journal Publishing Company, 1932, p. 55. 
7. ibid. pp. 55 - 56. 
-----:.--
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standard types or free throws. This opinion is based on 
ob j ective research and is contrary to the popular opinion 
held by many of the coaches of the g~e."8 
In his study of certain factors associated with 
individual and team performance in collegiate basketball, 
Staton says, "It may be concluded that accuracy of shooting 
is, as was previously believed, the keynote of success in 
winning games. There was relatively little difference in 
total shots taken by winning teams and losing teams; 
accuracy proved the deciding factor. 
"Those free throw methods which proved most efficient 
in this study, the one-hand overhand and the underhand, 
might be utilized by giving consideration to the individual 
player and/or the particular team style of play. tt9 
S. Gabriel E. Ferazzi, "A Study of Shooting Methods 
Employed by Basketball Players in the Professional Basket• 
ball Association of America," Boston University Masters 
Thesis, 1949, P• 32. 
9. Wesley M. Staton, "A Study of Certain Factors 
Associated with Individual and Team Performance in 
Collegiate Basketball," Boston University Masters Thesis, 
1947, P• 26. 
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CHAPTER III 
TECHNIQUES AND PROCEDURES 
In this study the experimenter attempted to 
utilize objective tools for recording, measuring, 
and statistically analyzing the data. 
I THE GROUP STUDIED 
Description £! the Group. This study was made 
with forty seventh grade boys ranging in age from eleven 
to fifteen years. These boys had little or no basketball 
shooting experience, and all participating did so volun-
tarily. 
Methods Used. The forty boys were divided into four 
-----
groups, A, B, c, and D, with ten in each group. The 
groups were equated by using McCloy's Classification 
.Index I. This classification index is primarily a 
measurement of size and maturity. In a study of the use 
of age, height, and weight as a means of classifying boys 
for basketball performance, McCloy and Schrock find "that 
. 
weight seemed to be the most important factor of the three. 
In this study the correlation between basketball .ability 
as rated by competent judges (0), and age (1), height (2), 
and weight (3) were found to be: 
9 
rol .451 rol.23 .242 Ro.l3 .653 
ro2 
.495 ro2.13 
-.112 Ro.l23 .654 
ro3 
.651 ro3.12 .471 
rol.3 
.229 
ro2.3 
-.067 
ro3.3 .628 
ro3.2 .490 
"It will be noted that the multiple correlation of 
all three variables with performance was .654 and with 
age and weight .653. Since the correlation with weight 
alone was .651 1 it seems obviously of no value to add 
age or height to weight for the prediction of basketball 
ability. ttlO 
Although the multiple correlation is not high 
between age, height, and weight, there does, however, 
seem to be some justification for equating the groups, 
by use or an age, height, and weight classifier such as 
McCloy's Classification Index I. 
Group A was assigned to shoot by two-hand 
underhand method. 
16. McCloy and Schrock, 11A Study of the Best 
Combination of Age, Height, and Weight for Basketball 
Classification," Journal of Physical Education, October, 
1929, Chapter XXVII, PP• 34 - 38. 
Group B was assigned to shoot by two-hand 
overhand method. 
Group C was assigned to shoot by one-hand 
overhand method. 
Group D used a method of their own choice, 
but after selecting a method, adhered to it 
throughout the entire experiment. 
Each boy was allowed to shoot twenty-five shots 
from each of three designated spots on the right, left, 
and center of the basket. (See Figure 1.) They were 
allowed to take only seventy-five shots on any one day. 
It took fourteen weeks to complete the experiment, and 
at this time each boy had taken 325 shots from each 
position--a total of 975 shots for each boy. 
Mean scores were obtained for each man from each 
of the three different shooting positions. (See 
Tables I, II, III, IV.) Means were then calculated 
for each of the four groups; they were obtained from 
the mean scores of each of the ten boys in the four 
groups. In order to increase the apparent number of 
cases, group means were calculated by utilizing the 
individual means computed from each of the three 
shoot~ng positions. This increases '~'from 10 to 30. 
- --- - "!=-''-'=-= 
l_ ll 
I 
I 
I 
After each method was grouped together, the following 
were computed by using formulas in Remmers and Gage.ll 
1. The arithmetic mean of the means. 
2. The standard deviation of the mean of the means. 
3. The standard error of the mean of the means. 
4. The critical ratio between each of the methods. 
Materials~· Standard basketballs, backboards, 
and a measuring tape to measure the proper distance plus 
tapes to mark the spots on the floor were the only 
materials used. 
Recording Technique. Each boy was given a tabulating 
card (see Figure 2), and he recorded the scores under the 
supervision of two assistants and the writer. The cards 
were collected each day and filed. 
11. H. H. Remmers and N. L. Gage, Educational 
Measurement and Evaluation, Chapters 21 - 22. 
12 
CHAPTER IV 
DISCUSSION OF DATA 
Collection of Data. The data in this study was 
collected over a period of fourteen weeks from forty 
seventh grade boys who shot a total of 975 shots each 
from three different designated spots on the floor. 
The results were grouped together in a frequency dis-
tribution and the arithmetic mean was found for each 
individual from the three designated shooting spots on 
the floor. 
Table V illustrates the data accumulated statisti-
cally after each method was grouped together. 
Mean scores were obtained for each man from each 
of the three different shooting positions. (See 
Tables I, II, III, IV.) Means were then calculated 
for each of the four groups; they were obtained from 
the mean scores of each of the ten boys in the four 
groups. In order to increase the apparent number of 
cases, group means were calculated by utilizing the 
individual means computed from each of the three 
shooting positions. This increases "N" from 10 to 30. 
After grouping each method together, ttM'', the 
arithmetic mean of the means, "{", the standard deviation 
13 
or the means, and "SEmn, the standard error of the means, 
and the critical ratios were computed using formulas in 
Remmers and Gage.11 The critical ratios were interpreted 
by using Remmers' and Gage's table 24.11 
Thus, from the grouped data indications are that for 
this particular group studied, there is a similarity in the 
means of the two-hand overhand and the two-hand underhand 
methods (Table V). The differences are so slight that they 
must be considered due to chance as the critical ratio of 
the dif£erence in the means is only .093 (Table VI). It 
should also be noted that variability of the scores is less 
for the two-hand underhand than for the other methods, as 
is indicated by the low standard deviation (Table V). This 
shows that this method is subject to less variation than the 
others, and may well indicate that it is the most consistent 
method to employ for boys of this age level. 
The one-hand overhand method has a mean score lower 
than the mean scores of the two-hand methods, while the 
method of own choice shows a slightly higher mean (Table VI). 
The reliability of these differences are shown by the 
respective critical ratios and may be found in Table VI. 
Likewise, the possibilities of the differences being true 
or chance differences are shown in Table VI. 
11. H. H. Remmers and N. L. Gage, Op. cit. 
I 
I 14 
N 
M 
c 
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TABLE V 
NUMBER, ARITHMETIC MEAN, STANDARD DEVIATION 
AND STANDARD ERROR OF THE MEAN 
BASED ON GROUPED DISTRIBUTION 
Two Under 
Method 
A 
30 
12.73 
1.99 
.364 
I 
Two Over 
Method 
B 
30 
12.80 
3.59 
.655 
I 
I 
I 
I 
One Over 
Method 
c 
30 
10.90 
2.96 
.540 
I 
I 
Own Choice 
Method 
D 
30 
13.10 
3.03 
.553 
In the above table the number 30 in all cases 
represents the number of participants (10} multiplied 
by the number of shooting positions (3} used in this 
experiment. 
Number of boys in Method A • 10 
Number of shooting positions • x3 
N • 30 
In the above table M = the mean of the mean of 
15 
., 
---- -- --==--- -..::........=-
ten participants shooting 325 shots from each of the 
three designated positions on the floor. 
0 = the standard deviation of the mean of the 
means of ten participants shooting 325 shots from each 
of the three designated positions on the floor. 
S~ : the standard error of the mean of the means 
of ten participants shooting 325 shots from each of the 
three designated positions on the floor. 
--- -=- ----==-=---=-
16 
17 
TABLE VI 
COMPARISON OF METHODS EMPLOYING 
CRITICAL RATIOS, TRUE DIFFERENCES, AND PROBABILITIES 
Comparing C.R. -3~ True Chances 
Methods Di.fference in 100 
A with B 0.0934 7.8 92.82 
A with C 2.81 99.50 .so 
A with D 0.559 42.46 57.54 
B with C 2.23 97.42 2.58 
B with D 0.348 27.36 72.64 
C with D 2.84 99.54 .46 
The critical ratio between "two-hand underhand" 
and "two-hand overhand" was .09. A true difference will 
occur only 7 times in a 100. 
The critical ratio between "two-hand underhand" 
and "one-hand overhand" was 2.81. A true difference will 
occur 99 times in a 100. 
* H. H. Remmers and N. L. Gage, Op. cit. 
I 
I 
II 
I 
l 
l The critical ratio between "two-hand underhand" and 
"method of own choice" was 0.56. A true difference will 
occur 42 times in a 100. 
The critical ratio between "two-hand overhand" and 
"one-hand overhand" was 2.23. A true difference will 
occur 97 times in a 100. 
The critical ratio between "two-hand overhand" and 
"method of own choice" was 0.35. A true difference will 
occur 27 times in a 100. 
The critical ratio between "one-hand overhand" and 
ttmethod of own choice" was 2.84. A true difference will 
occur 99.5 times in a 100. 
18 
---
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TABLE VII 
COMPOSITE MEANS OF TEN CASES SHOOTING FROM 
THREE DIFFERENT FLOOR POSITIONS 
UTILIZING FOUR METHODS OF BASKET-SHOOTING. 
Method A Method B Method C Method D 
Two-Hand Two-Hand One-Hand 
Underhand Overhand Overhand Own Choice 
10.39 16.54 9.42 12.08 
14.85 5.30 13.77 12.85 
14.08 15.46 11.46 6.39 
12.08 11.62 6.69 13.00 
12.39 8.54 12.85 12.69 
13.46 10.23 11.15 11.62 
12.69 14.46 4.31 13.62 
10.23 9.77 7.77 9.62 
9.31 10.85 11.92 11.77 
10.54 16.69 13.62 16.23 
11.46 15. 10.54 11.85 
14.69 5.92 13.15 11.62 
15.31 17. 13.31 5.46 
11.77 12.08 7. 12.08 
11.62 6.54 13.62 14.85 
12.85 9.69 11.15 13.31 
12.69 14.23 5.31 14.08 
9.77 9.31 7.62 10.23 
9.31 11.77 12.85 13.77 
11.31 16.08 13.46 15.77 
15.00 17.92 11.31 12.85 
15.31 10.85 13.15 15.46 
14.69 15.77 13.77 9.31 
11.92 15.62 9.15 13.92 
15.15 10.54 12.38 15.77 
15.00 15.00 11.62 15.46 
15.15 17.31 5.77 14.86 
11.69 15.00 10.23 16.23 
11.15 12.69 14.54 15.77 
14.85 17.15 13.92 21.31 
--r 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
The purpose of this study was (a) to show the 
relative effectiveness of four basketball shooting 
methods used and taught at the seventh grade level; 
(b) to attempt to determine whether it is feasible 
to assign seventh grade boys to shoot by a definite 
method, or whether a method of their own choice would 
bring better results; (c) to demonstrate by statistical 
calculations which of the rour methods proved m6st 
effective. 
The four groups of seventh grade boys were equated 
by McCloy's Classification Index I. While it is 
recognized that the method of equating the group is not 
entirely satisfactory, the findings would seem to indicate 
the following for the group herein studied. 
Each boy shot 975 shots. Mean scores were computed 
for each boy and for each of the four groups. The group 
means were compared to determine the relative effective-
ness of each of the shooting methods. The following 
represent the mean scores or each method: Method A, 12.73; 
Method B, 12.80; Method c, 10.90; Method D, 13.10. As can 
be seen, the differences are not large and are significantly 
20 
reliable only in the ease of the one-hand overhand method 
which proved to be poorer than the other three at or 
above the 5% level of significance. 
There was no important difference between Methods 
"A", "B", and 11 D11 since the reliabili ties of the differences 
ranged from 0.0934 (the lowest) to 0.0559 (the highest). 
Method 11 C" would seem to be an undesirable method .for 
the members of this group since in every ease the critical 
ratios between Method "C" and the other methods employed 
were high enough to indicate that a true difference exists. 
The critical ratio between Method "A" and Method 
"C" : 2.81. 
The critical ratio between Method "B" and Method 
"C" : 2.23. 
The critical ratio between Method "D" and Method 
"C" : 2.84. 
In conclusion, the results of this study show that 
for this seventh grade group studied, Method 11C11 , the 
one-hand overhand method o.f basket shooting, is sig-
nificantly inferior to the other methods employed. 
21 
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TABLE I 
RAW SCORES METHOD A 
Two-Hand Underhand 
Case 1. 2. 3. 
Rt Lft Cen Rt Lft Cen Rt Ltt Cen 
11 12 11 20 10 21 16 2 9 
14 1 16 19 18 14 18 I.5 13 
13 12 18 12 14 16 18 15 13 
12 11 18 10 16 14 12 19 13 
6 14 12 13 10 18 16 20 15 
8 13 17 14 17 12 14 18 19 
10 18 12 18 13 17 11 13 14 
7 12 13 12 15 14 13 15 18 
10 9 15 16 14 10 14 12 16 
9 12 14 18 10 14 11 13 12 
7 9 12 11 17 12 13 16 14 
11 10 15 10 16 13 15 12 13 
10 9 14 11 12 14 11 13 16 
Total 1~ 1~ 1m' ltf.r l~ llrn' l'lm l'SI 1'S5' 
A.M. 10.39 11.46 15 14.85 14.69 15.31 14.08 15.31 14.69 
S.D. 2.4 3.8 2.3 3.6 2.4 2.4 2.8 2.4 1.6 
SE'm .666 1.04 .625 .986 .671 .671 .773 .666 .434 
Class Index 656 661 668 
Case 4. 5. 6. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
5 8 9 7 7 12 9 7 13 
11 7 7 9 7 13 16 8 15 
10 12 11 15 8 14 14 3 17 
14 10 13 13 5 16 11 11 18 
11 9 8 11 10 18 12 12 12 
14 9 15 12 13 12 13 15 13 
13 12 8 14 15 14 12 15 18 
16 15 17 12 10 18 14 17 15 
10 13 12 16 16 14 16 16 14 
13 13 10 13 12 13 15 12 13 
11 15 14 10 16 15 10 16 15 
12 10 12 11 13 15 12 15 14 
11 15 12 13 13 15 13 15 13 
Total 1bi 1:m 14lr 1~ 14'D ltrn' 1m' l'S2 lmi 
A.M. 12.08 11.77 11.92 12.39 11.62 15.15 13.46 12.85 15 
S.D. 2.8 2.5 2.8 2.5 3.6 1.9 2.2 4. 2.1 
s~ 0.773 .707 .773 • 702 l • .553 .623 1.14 .577 
Class Index 653 701 674 
----=-=#-=-=--- -
--
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TABLE II 
RAW SCORES - METHOD B 
Two-Hand Overhand 
Case 1. 2. 3. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
14 19 16 1 8 14 11 10 13 
19 15 21 8 20 20 14 12 14 
8 17 19 8 4 20 15 15 16 
16 14 18 7 8 12 18 17 19 
12 21 15 9 10 14 19 16 20 
18 10 19 12 10 9 16 14 18 
14 17 12 8 11 10 16 19 20 
20 16 10 8 15 14 15 17 15 
11 18 11 18 9 14 16 13 19 
12 19 13 10 13 15 18 17 17 
16 12 18 20 10 17 15 12 20 
17 19 12 21 14 19 14 13 17 
15 19 14 9 16 15 20 14 19 
Total 1~ 2E" 11m 1~ 14'S 1~ 2l57 1~ 2"'l7 
A.M. 15.46 17 15.77 11.62 12.08 15.62 16.54 15 17.9 
S.D. 2.9 2.7 3.3 5.4 3.97 3.36 2.5 2.2 2.4 
SEzn .816 .753 .912 1.51 1.10 .932 .693 .616 .676 
Class Index 676 660 787 
Case 4. 5. 6. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
3 4 12 10 11 13 4 5 9 
8 4 7 15 15 16 4 11 15 
5 4 16 14 11 14 12 6 12 
5 5 7 16 17 19 13 7 18 
3 5 7 16 14 18 12 11 16 
3 3 15 15 18 19 8 12 18 
5 6 7 14 16 14 11 9 13 
6 8 9 16 13 20 3 10 12 
3 6 13 18 14 17 9 7 15 
7 6 9 15 12 19 8 8 14 
6 5 11 14 11 17 12 11 16 
4 7 10 13 12 14 11 9 13 
7 6 14 16 14 19 12 11 16 
Total ~ m1 1'3'1 lW l'rn 2yg- 1'!9" l'I'T l'S7' 
A.M. 5.31 5.9 10.8 14.46 14.23 17.3 9.77 9.31 15 
S.D. 1.89 1.5 3.4 1.9 2.4 2.2 3.4 2.2 2.7 
SFm .527 .413 .936 .540 .673 .616 .937 .638 .755 
Class Index 749 712 613 
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TABLE II (continued) 
RAW SCORES - METHOD B 
Two-Hand Overhand 
Case 7. a. 9. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
12 6 8 6 11 15 10 10 11 
12 5 14 11 6 12 6 10 9 
8 8 10 12 5 15 8 10 9 
12 7 10 13 10 17 12 10 11 
3 5 9 12 11 13 9 8 10 
6 7 10 8 11 16 10 9 9 
5 9 16 12 9 14 12 11 13 
8 10 4 11 12 18 12 14 13 
7 8 12 8 9 13 11 9 12 
6 7 9 11 8 14 10 13 15 
9 3 8 8 8 15 12 10 17 
6 4 10 9 10 12 9 16 15 
9 5 7 5 7 15 11 14 19 
Total 1~ m 1~ 1~ 1!7 11m' 1~ 144 1'S"3' 
A.M. 8.54 6.54 10.54 10.23 9.69 15 10.85 11.77 12.69 
S.D. 2.6 2.1 3.1 2.5 2.1 1.8 2.5 2.4 3.4 
SEm .724 .582 .847 .696 .582 .487 .705 .672 .951 
Class Index 803 691 722 
Case 10. 
Rt Lft Cen 
18 14 14 
17 17 17 
16 15 17 
16 17 17 
15 17 16 
18 16 20 
16 14 17 
17 16 15 
17 15 18 
15 15 16 
17 17 16 
15 17 16 
15 14 16 
Total 2'!2 2l14 2'!5 
I A.M. 16.69 16.07 17.15 
S.D. 1.3 .998 1.5 
SEm .368 .277 .405 . 
Class Index 656 
1 
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TABLE III 
RAW SCORES - 1!ETHOD C 
One-Hand Overhand 
Case 1. 2. 3. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
8 12 5 3 8 7 10 6 10 
13 12 12 9 9 9 10 8 11 
14 16 14 8 10 13 13 13 12 
14 20 13 14 10 13 12 12 12 
14 14 18 9 11 12 12 13 13 
13 13 13 8 10 14 13 14 16 
8 12 11 9 7 10 14 16 15 
12 11 15 13 12 6 14 15 14 
9 10 13 9 11 8 13 14 15 
7 9 17 7 13 15 14 13 13 
11 11 17 6 8 11 12 13 15 
9 13 12 10 12 12 13 14 14 
10 12 14 12 9 11 12 13 12 
Total 1~ 1~ 1'74 1~ 1-mi 14! 1~ 1~ l"rn' 
A.M. 11.46 13.31 13.77 9.46 10.54 11.31 13.15 13.15 13.77 
S.D. 2.6 2.9 3.3 2.9 1.8 2.6 3.3 2.5 1.8 
s:mm .725 .811 .911 .820 .495 .717 .927 .702 .512 
Class Index 648 682 714 
Case 4. s. 6. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
5 3 9 7 17 15 10 14 11 
2 5 13 13 12 12 13 13 11 
5 4 5 ' 12 13 13 12 12 14 
3 7 2 13 14 12 8 7 17 
8 6 7 13 14 11 3 14 12 
7 8 11 13 8 12 13 7 16 
5 4 13 12 13 9 8 9 4 
12 4 8 11 12 14 13 12 6 
12 8 4 12 11 13 5 4 15 
2 4 12 17 14 12 14 9 5 
4 12 8 11 12 11 10 17 10 
7 8 11 14 13 11 16 8 11 
10 9 10 14 16 11 12 12 13 
Total ~ ~ 1!"3' 1'S2 lErn' 1~ 1'3'S l'iS" 1'3'7 
A.M. 6.84 7 9.15 12.85 13.62 12.39 11.15 11.15 11.62 
s.n. 2.5 2.6 3.2 2.3 2.1 1.4 3.7 3.5 3.4 
SEm .688 .722 .883 .633 .593 .376 1.03 .984 .998 
Class Index 630 700 622 
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TABLE III (continued) 
RAW SCORES - METHOD C 
One-Hand Overhand 
Case 7. e. 9. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
7 1 1 0 2 8 12 11 14 
1 1 4 9 3 6 14 13 11 
5 2 2 8 5 6 14 16 14 
7 3 4 8 7 13 14 13 13 
4 3 23 7 7 12 12 14 18 
2 3 10 8 8 12 13 13 13 
1 4 5 12 9 6 8 12 11 
3 4 4 10 9 11 12 11 15 
6 5 3 5 9 8 8 15 14 
4 7 2 9 9 6 9 9 17 
1 7 5 6 9 12 11 11 12 
7 10 4 3 10 12 9 13 17 
3 15 1 8 11 11 10 12 14 
Total '5I ~ 1m ~ 'g'U 1~ l:rn l'S'S l"S3' 
A.M. 4.23 5.31 5.77 7.77 7.62 10.23 11.92 12.85 14.54 
S.D. 2.1 3.8 5.5 3.09 2.9 2.5 2.3 2 2.2 
SJrm .573 1.06 1.53 .858 .797 .682 .638 .553 .623 
Class Index 700 592 718 
Case 10. 
Rt Li't Cen 
16 13 12 
14 14 10 
17 12 17 
13 13 16 
14 14 15 
14 15 13 
12 14 16 
9 18 14 
9 5 14 
10 13 12 
13 12 11 
14 13 12 
14 12 10 
Total 16JI 1m! 1172 
A.M. 13.62 13.46 13.92 
S.D. 2.5 3.0 2.2 
SEm .675 .82 .601 
Class Index 745 
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TABLE IV 
RAW SCORES - METHOD D 
Own Choice 
Case 1. 2. 3. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
13 15 15 11 8 13 7 0 6 
13 15 12 12 10 14 •5 5 6 
11 12 11 13 12 15 5 7 13 
11 12 14 19 18 20 3 3 11 
13 11 12 12 11 22 10 8 6 
13 11 15 15 10 19 9 8 8 
12 13 12 12 9 15 5 5 12 
11 12 13 13 17 17 7 4 9 
10 9 11 15 10 15 7 6 6 
12 7 12 9 9 10 6 6 11 
14 11 10 7 8 9 4 3 5 
9 8 10 10 11 12 7 2 10 
11 15 13 14 10 15 5 7 10 
Total 1~ 1bi 16"0' 1~ 143' 2m tm ~ 1n" 
A.M. 12.08 11.85 12.85 12.85 11.62 15.46 6.39 5.46 9.31 
S.D. 1.5 2.4 1.6 2.8 2.9 3.8 1.4 2.4 2.5 
SB;n .414 .676 .433 .767 .827 1.05 .400 .659 .685 
Class Index 735 792 792 
Case 4. 5. 6. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
16 9 10 4 4 8 11 12 18 
15 9 20 3 12 15 5 12 19 
13 14 16 3 1 17 12 9 19 
11 14 17 15 18 16 9 15 17 
14 10 14 16 17 20 12 17 13 
13 11 11 18 19 15 11 13 20 
12 13 10 17 13 12 8 9 18 
7 9 13 10 19 14 13 14 14 
9 10 12 13 10 15 16 15 9 
lO 12 11 18 17 17 10 12 15 
11 13 10 13 11 18 15 18 7 
16 17 16 12 10 17 9 12 14 
17 11 13 17 18 14 15 9 12 
Total 1~ l'S2 1~ 1~ ltrr 1~ 146 16'7 19'5" 
.M. 13 12.08 13.92 12.69 14.85 15.77 11.62 13.31 15.46 
S.D. 3.5 2.4 3.1 5.4 3.7 2.8 2.8 2.9 3.9 
S&n .981 .676 .862 1.52 1.03 .771 .767 .810 1.10 
Class Index 792 745 667 
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TABLE IV (continued) 
BAW SCORES - METHOD D 
Own Choice 
Case 7. 8. 9. 
Rt Lft Cen Rt Lft Cen Rt Lft Cen 
12 19 9 5 14 18 14 19 22 
14 15 17 12 6 12 14 15 22 
16 14 15 13 5 18 16 14 19 
13 12 11 12 15 20 17 12 21 
7 14 16 8 15 16 13 15 23 
12 9 20 12 11 16 16 15 20 
15 15 16 15 9 14 18 17 21 
14 16 17 8 12 18 15 13 18 
15 10 13 11 9 13 15 14 18 
18 15 12 8 8 14 17 16 22 
12 10 ll 9 8 15 16 17 23 
6 11 12 3 10 12 18 15 22 
14 17 19 3 7 15 15 18 19 
Total 1~ 1'7"/ llm lrg 1~ 2m' 2'04 2nlr 2"'f'J 
A.M. 13.62 14.07 14.86 9.61 10.23 16.23 16.23 15.77 21.03 
S.D. 3.3 2.8 3.4 3.8 3.2 2.5 1.7 1.3 1.5 
SEm .909 .776 .936 1.05 .927 .707 .464 .347 .411 
Class Index 699 661 670 
Case 10. 
Rt Lft Cen 
ll 14 15 
14 13 16 
13 15 13 
12 14 17 
11 14 18 
12 12 16 
9 15 14 
10 13 16 
11 12 15 
12 14 14 
11 12 15 
12 11 15 
9 12 14 
Total 147 1'7!' 1-g-s 
A.M. 11.77 13.77 15.77 
S.D. 1.7 1.3 1.5 
SEm .464 .347 .411 
Class Index 758 
FIGURE I 
CHART SHOWING THE SPOTS ON THE FLOOR 
_ FROM WHICH BOYS TOOK THEIR SHOTS. 
R Right Side of Basket 
L Left Side of Basket 
C Center of Basket 
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FIGURE 2. 
CARD USED IN RECORDING DATA 
Name Age Ht. Wgt. Classification 
One-Hand Overhand Two-Hand Overhand Two-Hand Underhand 
